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Introduction
The use of the GI has been introduced in Annex A but not in the main body of the TR. 
The main use cases for GI are:

· When NPLI cannot be provided across operators because of trust relationships, but location information with a finer granularity than PLMN ID is desired.

· To meet country-specific requirements in terns of routing emergency calls or even normal calls.

For example, in France, PSAP selection is not based on the cell ID but on a location number that is defined by the regulator (ARCEP) as a 9-digit number: R1R2C1C2C3C4C5XX, where R1R2 identifies the mobile operator, C1C2C3C4C5 is the postcode where the base station is located and XX are reserved. Therefore, it is desirable in this case to use the GI to convey this number and use it in particular for routing emergency calls.
In addition, it is observed that all subclauses 6.X of the TR are related to solutions for providing location information from the access network to the IMS, except subclause 6.7 which is addressing the orthogonal issue of distributing the retrived location information within the IMS. To clarify the TR structure, it is proposed to re-number subclause 6.7 as clause 6A, to be placed between clauses 6 and 7.
Start of changes
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Network Provided Location Information: Information provided by the network. Specifically this can be the Cell Global Identity (CGI) [1] or CSG Identity (CSGID), depending on the type of access network that the UE is camped on.
Geographical Identifier: Information identifying a geographical area within a country or territory.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

NPLI
Network Provided Location Information
GI
Geographical Identifier
Next change

  4
Scenarios for Network Provided Location Information Provision

4.1
Lawful interception

A legal obligation exists for network operators to record the CGI when lawful interception is applied. Though the UE currently provides the CGI information, some regulators do not to trust this information because it may have been tampered with, therefore they require a network provided CGI. 

For an originating or terminating IMS session involving an intercepted UE, both the CGI where intercepted UE has initiated the session and the CGI where the session was released are required. There is no requirement to be able to track the changes in the CGI value during the session.

4.2
Charging

IMS Charging records need the current CGI, CSGID, GI and/or PLMN ID as this information is required to generate correct billing. This applies for all CDRs from any user/session regardless of whether the session is successfully established or not.

In case the UE to be located is camped on a visited network (that is not an equivalent PLMN to the HPLMN), depending on roaming agreements, either the CGI or only the identity of the visited PLMN and optionally GI where the UE is registered for bearer services may be provided to the IMS nodes in the HPLMN. In all cases, the CGI or CSGID needs to be provided to IMS nodes in the VPLMN when the UE to be located is camped on that same VPLMN or equivalent PLMN to the VPLMN.

In the case of an IMS voice session, for example, the NPLI (and optionally GI) of the UE needs to be recorded for an originating or terminating IMS session establishment. The NPLI (and optionally GI) need to be provided when the session is successfully connected/released and when the session is dropped due to, for instance, radio condition changes.
When an IMS Session is modified, e.g. when a new media component is added to an MMTel call, the NPLI (and optionally GI) also needs to be stored as the location of the user at the time when the session is modified may generate a charging event.
NPLI (and optionally GI) is also needed to correctly charge for localized services. NPLI (and optionally GI) needs to be available to any IMS node that generates charging records. The network that the IMS node is located in will determine which of CGI, CSGID, Gi and PLMN ID is/are needed.  For example, on an IMS session origination where the P-CSCF is in a VPLMN and the S-CSCF is in the Home or equivalent PLMN, the CGI or CSGID (and optionally GI) would be in the P-CSCF CDR and the PLMN ID (and optionally GI) would be in the S-CSCF CDR.

The CGI (and optionally GI) of the serving cell is likewise needed by IMS elements involved in online charging. In the case of online charging, it is needed at the time of the IMS service request, or when the IMS service request being processed for mobile terminated services, because it may be taken into consideration for service authorization.

The local time of the serving cell is likewise needed for both offline and online charging, to be provided to the IMS elements in either case at the same time as the CGI.
Editor’s Note: It is FFS which IMS functional entities are required to include the NPLI in the CDR and for which events.  Currently TS 23.228 [7] identifies the following as generating CDRs: P-CSCF, I-CSCF, S-CSCF, BGCF, MRF, IBCF and transit functions.  TS 23.228 [7] also identifies charging information can be conveyed on Ma and ICS reference points.
4.3
IMS Emergency Calls Routing
In order to be able to route an emergency call to the appropriate PSAP, the network provided current CGI or GI is required. The CGI or GI shall be provided to the E-CSCF before it performs PSAP selection. The CGI or GI of the cell where the emergency call is originated is considered to provide sufficient accuracy for a correct routeing of the call. Whether the PSAP selection is based on CGI or GI depends on local regulatory requirements.

If local regulation requires support for UEs which have insufficient credentials (e.g. UICC-less), network provided CGI must also be obtained for these UEs.
Existing mechanisms as defined in TS 23.167 [3] may be used for the PSAP selection, those can be LCS based if the operator supports LCS or non-LCS based if the operator does not support LCS .
In all cases, minimal impact on the session set-up time for obtaining the network provided location information is important as in some countries stringent requirements exist on emergency call set up time.
4.4
Retention of Location Information Data
Network operators have a legal obligation to record and store for a certain amount of time information about their subscribers such as events, services used as well as location where the service was consumed. It is expected that when a service is provided by IMS the same requirements that exist today for CS services will continue to apply. 
4.5
Special Call Routing for Localised Services
For localised services and for routeing of originating or terminating sessions dependent on the current location of the UE, the CGI / GI / PLMN ID needs to be available to the IMS before deciding on whether or where to route the session. It is expected that localised services are provided by IMS with minimal impact regarding session set-up time and in the same way as provided by the CS domain today. 
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5.2
High Level Requirements

-
It shall be possible for the NPLI to be provided by the access network to the IMS for the purpose of charging, lawful interception and retention of location information and potentially PSAP selection to be determined by the network. The information shall be provided for the originating UE in the originating record, and for the terminating UE in the terminating record.

-
For the purpose of charging, the NPLI and local time of the serving cell shall be provided to the IMS.

-
For offline charging purpose the NPLI and local time shall also be provided at the beginning of chargeable communication session or event.  

-
For online charging purpose, the NPLI and local time shall be provided at the receiving of the IMS service requests. 

-
in the case of a communication originated by a roamer or terminating to a roamer, the serving network shall provide the NPLI and local time of the serving cell to the home network, based on the roaming agreement.

-
The local time may be represented as an explicit time stamp or as the UTC with indication of UTC time zone offset and indication as to whether daylight savings time is in effect.
- 
For PSAP selection in the case of an IMS emergency call, the provision of the NPLI shall be based on functions specified in TS 23.167 [3].

-
The solution shall minimize the additional signalling.

-
The solution shall not require modifications of the UE.
-
The solution shall allow for the network to provide NPLI if the UE has insufficient credentials (e.g. UICC-less case).

-
The solution for providing the NPLI of the UE to the IMS shall not degrade the service level, e.g. session setup delay, compared to the degradation resulting from providing location in the corresponding CS service and shall not be perceptible to the end user.
-
The solution should allow for the provision of NPLI to IMS nodes for IMS subscribers using ICS in IMS Centralized Services scenarios as specified in TS 23.292 [4].
-
The number IMS entities required to do the retrieval of the NPLI should be minimized.
-
When GI is used, the solution shall provide the mapping from NPLI to GI.
Next change

6A
Distribution of location information within the IMS
6A.1
Overview

This architectural alternative describes how location information can be distributed to IMS entities once it has been retrieved. 

This architecture alternative assumes that in the general case, one IMS entity, the P-CSCF, is responsible for retrieving NPLI. It further assumes that for I1- or I2-based ICS, the entity responsible for providing the NPLI to IMS is the MSC Server.

The exact mechanism for how the location information is obtained is not described in this alternative, as it is in general independent of how the information is distributed to other IMS entities.

Simplified example call flows are provided. More detail on the existing origination and termination call flows can be found in TS 23.228 [7].
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6A.X
Mapping NPLI to GI

IMS nodes other than P-CSCF may need the GI in addition to or instead NPLI, for example because PSAP selection, charging or localised services are based on GI, or because NPLI cannot be conveyed outside the trust domain.
When GI is used in a PLMN, a Cellular Mapping Function (CMF) is introduced to provide the GI corresponding to each NPLI.
For each SIP message that needs to carry the GI, the P-CSCF queries the CMF with the NPLI, and inserts the GI provided by the CMF in the SIP before forwarding it to other IMS nodes.
End of changes
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